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INTRODUCTION
Heart disease in children, and in particular, rheumatic heart disease, is not
generally reported to public health departments; therefore, estimates of its
prevalence in different geographic and climatologic areas, in specific age
groups, in varying socioeconomic levels, and in other diverse environmental
and familial conditions must be made on the basis of surveys. Prevalance
surveys of heart disease have been conducted in some geographic divisions
of the United States, and these surveys, along with clinical experience, are
gradually adding to our knowledge of the prevalance of rheumatic fever
and rheumatic heart disease. One of the earliest of these, in American
Indian school children, was done by Paul.1 Unfortunately, very few surveys
of heart disease have been made in the southern states, too few, in fact to
settle the question as to whether rheumatic heart disease is or is not less
common in the southern United States when compared to the North. The
hemolytic streptococcus, considered to be the agent factor in the etiology
of rheumatic fever, has long been thought to be more frequently a cause of
disease in children in the northern rather than southern states. However,
recent studies of the prevalence of the hemolytic streptococcus have
challenged this impression.2"
The methods usually employed in determining the prevalence of heart
disease, including questionnaires, health surveys, autopsy studies.
hospital or clinic admissions, and actual examination of children, leave much
to be desired. Probably the most commonly used method is that in which
groups of children have been examined for evidence of heart disease, but
even with this method, there are certain inherent inaccuracies which need
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to be taken into consideration in the interpretation of the findings. Individ-
ual differences in clinical acumen and experience, honest differences of
opinion in the interpretation of clinical findings, the circumstances under
which the examinations are done such as quietness and an adequate
examining room and table, and the changing characteristics of murmurs in
children from day to day and hour to hour (even organic murmurs associ-
ated with rheumatic heart disease change in children and young adults),
are some of the factors constantly present to make a high degree of accuracy
difficult to attain. The difficulties of quantitating the examiner in heart
examinations are emphasized in a recent report by Feinstein.' We are
acutely aware of the importance of the examiner in determining what rates
will be found in a particular survey, and for this reason an attempt was
made to study some of the variables due to the examiners. This part of the
study will be reported later.
The present study was designed to augment our knowledge of the pre-
valence of rheumatic heart disease, rheumatic fever, and congenital heart
disease in children living in a southeastern state, selected from urban and
suburban environments, high, middle, and low socioeconomic groups, and
from both white and negro races. An important stimulus for doing the
survey was finding in this same area high carrier rates for hemolytic strep-
tococci which are considered to be etiologic in rheumatic fever3 The study
served multiple purposes; as a case-finding measure, as an aid in the early
diagnosis of heart disease and, equally important, it afforded an opportunity
to study some epidemiologic factors significant in the etiology of rheumatic
fever and rheumatic heart disease.
Nashville, Tennessee, the site of the study, is in Davidson County. In
1960 the estimated population of Nashville was 165,406 and for Davidson
County 391,968. The 1957 estimate for total per cent of nonwhites living
in Davidson County was 19.9. Inside the city limits the per cent of non-
whites was 38.7. Outside the city limits in Davidson County 3.7%o were
nonwhite. In Nashville and Davidson County, nonwhite means Negro in
practically all cases. The city at an altitude of 606 feet is located on the
Cumberland River and surrounded by low-lying hills, none of which reach
an altitude of more than 1,160 feet, but which nevertheless afford some pro-
tection from winds. The climate, classified as subtropical, is not character-
ized by great extremes. The mean annual temperature for the 30 year
period 1921-1950 was 60.1°F. with a mean maximum of 70.50F. and a
mean minimum of 49.7°F. Mean annual rainfull since 1910 has been 45.03
inches, occurring principally in the winter and spring with frequent thunder
showers during the middle summer months. Nashville is located within the
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Tennessee Valley Authority and has benefited greatly since its develop-
ment.
METHODS
Selection of Schools and the Sample of Children to be Examined. The schools,
located in Nashville and the immediate suburban areas, were classified as low, medium,
or high, socioeconomically, based on 1950 census information. At the time the exami-
nations were done, integration of the races in the school system had not yet involved
the 6th and; 7th grades. All the nonwhite children were placed in one group without
differentiation as to socioeconomic level. The potential total number of children in the
sample was 5,550. Four thousand and thirty-nine (4,039) children were examined.
The reasons for this reduction in number were many, including absence on the day of
examination, lack of parental consent, and loss of questionnaires by children, thereby
cancelling participation. The details of the methods of selection of the schools and
the sample of children to be examined are presented in the appendix and Table 6.
Pre-Examination Questionnaires. Questionnaires were sent home with each 12- and
13-year-old child to be filled out by one of the parents. Parental consent for examina-
tion was required and was indicated by the signature of the parent.
Examination Methods.* On the day of examination, one or both of the physicians
reported to the school and conducted examinations in the space provided, which was
usually the school's clinic room. The public health nurse, with the help of the
teachers, arranged for having the children ready for the examinations at the appointed
time. The children undressed to the waist and examining gowns were furnished for
the girls. Screens were usually used to afford privacy for the children and the
examiner.
The actual examination consisted first in observing the child's general appearance,
color, and state of nutrition. Examinations were conducted with the child in the
upright and then in the supine position. The point of maximal impulse was determined
digitally, followed by auscultation, first at the second right interspace at the right
sternal border, then the left second interspace at the left sternal border, next at
several different locations descending along the left sternal border, and finally at the
apex. Transmission of murmurs was determined by listening at several locations
progressing toward the left axilla, up into the neck, up and down the left sternal
border starting from the second left interspace, and at other areas of the precordium,
chest or back, when necessary. Auscultation at the second interspace and along the
left sternal border was always done first, using the diaphragm of the stethoscope
sometimes followed by the bell. At the apex both the diaphragm and bell were used.*
Children with murmurs were always exercised, to determine the effect of exertion on
the murmur. Each examiner's findings were recorded on the back of the questionnaire
* Nomenclature and criteria for diagnosis outlined by the New York Heart Associa-
tion, 5th Ed., New York, 1953, were used as a guide.
* The stethoscopes used were the Rieger-Bowles type, manufactured by G. P.
Pilling and Son. The diaphragms on this particular stethoscope are quite shallow and
the bells used were truly bells, having deep hollowed-out bell sections rather than the
shallow, dished-out type used on some stethoscopes.
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immediately following the examination, using a check list and writing comments
when necessary. Examinations were started in October 1957 and completed in May
1958.
RESULTS
The number of children examined is shown in Table 1, arranged ac-
cording to the number of each sex, socioeconomic level, and race. There
were 432 from high socioeconomic schools for white children, 1,464 from
middle, 1,077 from low, and 1,066 from schools for negro children. The
TABLE 1. NUMBER OF CHILDREN EXAMINED BY SEX, AGE,
AND SOCIOECONoMIc LEVEL
Socioeconomic Ages
level and race Total Boys Girls 11 yr. 12 yr. 13 yr. 14 yr.
White:
High 432 176 256 13 197 209 13
Middle 1,464 670 794 5 560 831 68
Low 1,077 495 582 19 447 558 53
Negro: 1,066 498 568 42 493 480 51
Total 4,039 1,839 2,200 79 1,697 2,078 185
total of 4,039 children was composed of 1,839 males and 2,200 females;
3,775 were 12 or 13 years of age, 79 were 11, and 185 were 14.
Clinical Impressions. The impressions recorded after examination are
shown in Table 2, arranged by socioeconomic level, and Figure 1. A total
of 103 children (2.5%o) were classified as having rheumatic heart disease,
while 31 (0.8%o) were classified as having potential rheumatic heart disease,
that is having either a history or rheumatic fever without valvular heart
disease or a history of having inactive rheumatic fever. These children, plus
25 others who had rheumatic heart disease with a history of rheumatic
fever, make a total of 53 children with a positive history of rheumatic fever.
Possible rheumatic heart disease was the impression in 63 (1.6%o). Con-
genital heart disease was thought to be present in 24 children (0.6%o)
and possible congenital heart disease in 121 (3.0%7o). The large number
placed in the category of possible congenital heart disease reflects the un-
willingness of the examiners to call some murmurs either organic or func-
tional, and was an indication that these children needed further study.
Unexplained murmurs, synonymous with so-called "functional" or "benign"
or "physiologic" murmurs of childhood, were not considered to be associ-
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ated with heart disease and were heard in 1,795 (44.4%o) of the children.
The total number of children classified as normal was 1,888 (46.7%).
The rates for rheumatic heart disease in each of the four socioeconomic
categories were: high 1.6%, middle 1.6%o, low 4.5%o, and negro 2.2 per
cent. The rate for the negro children, although higher than that for the
high and middle groups, was not significantly higher statistically and was
lower than the rate of 2.8%o for all white children combined. The rate of
Jndecided 0.3%
Rheumotic Heart Disease 2.5%
Possible R.H.D. 1.6%
I Potentiol R.H.D. 0.8%
Possible C.H.D. 3.0%
// Congenitol Ht. Dis. 0.6%
Figure 1. RESULTS OF EXAMINATIONS OF 4039 SCHOOL CHILDREN
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4.5% with rheumatic heart disease in the low socioeconomic group was
significantly higher than the rates for any of the other groups(P<.0(1).
Table 3 and Figure 2 show the distribution by impression of the 103
with rheumatic heart disease. The most frequent impression was mitral
insufficiency found in 60 children (58.3%o). Mitral stenosis was the next
TABLE 2. RESULTS OF EXAMINATION OF 4,039 SCHOOL CHILDREN
Socioeconomic level and race
White
Impression High Middle Low Negro Total
No. % No. % No. % No. % No. %
Normal 152 35.2 676 46.2 581 53.9 479 44.9 1,888 46.7
Unexplained
murmurs 237 54.9 688 47.0 374 34.7 496 46.5 1,795 44.4
CHD* 2 0.5 9 0.6 8 0.7 5 0.5 24 0.6
CHD possible 16 3.7 42 2.9 32 3.0 31 2.9 121 3.0
RHD potential 1 0.2 8 0.5 11 1.0 11 1.0 31i 0.8
RHD possible 14 3.2 15 1.0 17 1.6 17 1.6 63 1.6
RHD** 7 1.6 24 1.6 49 4.5 23 2.2 103 2.5
Undecidedt 3 0.7 2 0.1 5 0.5 4 0.4 14 0.3
Total 432 100% 1,464 100% 1,077 100% 1,066 100% 4,039 100%
* CHD-Congenital heart disease.
** RHD-Rheumatic heart disease.
tUndecided-It was not possible for the examiners to classify these 14 under a
single impression. They include 3 with congenital or possible congenital heart disease;
6 with possible rheumatic heart disease; 6 with possible rheumatic or possible con-
genital heart disease; 3 with rheumatic or congenital heart disease; 1 with either an
unexplained murmur or possible congenital heart disease; and 1 with possible con-
genital heart disease or rheumatic heart disease.
:j This is the number of children considered to have only potential rheumatic heart
disease after obtaining further information. Potential rheumatic heart disease is a
diagnostic term equivalent to a history of rheumatic fever without evidence of rheu-
matic heart disease, or to inactive rheumatic fever.
most frequent impression, in 21 (20.4%o); and aortic insufficiency, the least
frequent of isolated valvular lesions was thought to be present in 2 children
(1.9%o). Combined valvular lesions were present in the form of mitral
insufficiency and stenosis in 14 (13.6%), mitral insufficiency, mitral steno-
sis, and aortic insufficiency in 4 (3.9%o).
History of Rheumatic Fever, Heart Trouble, or St. Vitus' Dance. The
information obtained from questionnaires sent home with the child and
answered by a parent indicates a history of rheumatic fever in 65 (1.6%jo)
of all children examined, in 1.4% of high socioeconomic children, 0.9%o of
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the middle, 2.0%o of the low, and 2.4%o of the negro children. Histories
obtained from questionnaires are open to question, and after rechecking,
it was determined that only 53 children had bona fide, acceptable histories
of rheumatic fever. Fifty-one children were reported by their parents as
Mitral Insufficiency Mitral and Aortic
ond Stenosis 13.6% Insufficiency 1.9%
Aortic Insufficiency *.. Mitral Insufficiency
1.9% .:nd Stenosis and Aortic
tral Insuffsfcency
.* ..o 583%~~~~~~~~~~~~~~
..*****0 0 . ~~~~~~~~~~~~~~0 0.
0 0* 0.0.0 . ~ ~ ~ ~ ~ 000 og .* **0e0* * 0 *o* 0 0
.0.0.0. 0 .0 0 .0.0. 0 0 . 0. 0.0000.:
0 0 0 00.0. 0
. .0.~~~~~~~ :.:.::. 00
Figure 2. CLINICAL IMPRESSIONS FOR 103 CHILDREN CONSIDERED
TO HAVE RHEUMATIC HEART DISEASE.
having heart trouble, but after examination none of these was considered
to have heart disease. The opposite was observed too, that is, the presence
of rheumatic and congenital heart disease with no knowledge by the
parents. Only 19 (18.4%o) of the parents of the 103 children with rheu-
matic heart disease and 8 of the parents of the 24 children with congenital
neart disease knew of the condition.
Relative winth a History of Rheumtatic Fever. The data in Table 4, also
obtained from questionnaires, show for each socioeconomic group the
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average number of children per family, and the per cent of parents, siblings,
aunts or uncles, and of first cousins with a history of rheumatic fever. The
parents of the high and middle groups had histories of rheumatic fever
approximately twice as frequently as parents in the low and negro groups.
This is the opposite of what was found from histories of the children, where
the low socioeconomic and negro children had histories of rheumatic fever
approximately twice as often as the high and middle groups. The per cent
of siblings of the examined child with a history of rheumatic fever was
3.9% for the high group, 2.9% for the middle, 5.8%o for the low, and
3.8%o for the negro. The per cent of aunts or uncles, and of first cousins of
TABLE 3. CLINICAL IMPRESSIONS FOR 103 CHILDREN CONSIDERED
To HAVE HEART DISEASE
M.I. and M.I. and M.I., M.S.
M.I.* lJIM.S.** A.I.t M.S. AL. andA.I. Total no.
No. %i No. %9 No. % No. % No. % No. % with RHD




t:1 %-Means per cent of total with rheumatic heart disease (RHD).
the examined child with a history of rheumatic fever, increased gradually
from the high to the middle to the low socioeconomic groups but consistent-
ly was much lower in the negro families.
Rheumatic Fever in Children from Families Having Parents with and
without a History of Rheuumatic Fever. Table 5 is arranged to show the
family history of rheumatic fever, indicating whether it was present in
both parents, a single parent, or neither parent. With the exception of the
children examined, in whom there was no rheumatic fever by history,
significantly more of the siblings of the examined child and of aunts, uncles
or first cousins in families in which both parents had rheumatic fever, had
histories of rheumatic fever than was the case in families in which a single
parent or neither parent had a positive history. The children examined
who had one rheumatic parent also had significantly more relatives with
a history of rheumatic fever among their siblings, aunts, uncles, or first
cousins than did those children of whom neither parent was rheumatic.
Socioeconomic Level and Race. Rheumatic heart disease was found in
1.6%o of the children examined in both the high and middle socioeconomic
377rALE JOURNAL Of BIOLOGY AND MEDICINE
levels, 4.5 fo of the children in the low socioeconomic level, and 2.2%o of
the negro children. Potential rheumatic heart disease (inactive rheumatic
fever without rheumatic heart disease) was present in 0.2%o of the high,
0.5%o of the middle, and 1.0%o of both low socioeconomic white children
and negro children. Congenital heart disease was present in about equal
proportions in each of the socioeconomic groups and races, 0.5 in the high,
0.6 in the middle, 0.7 in the low, and 0.5 in the Negro.
Crowding in the Home. Crowding increased significantly from homes in
high socioeconomic areas to homes in lower socioeconomic areas when
TABLE 4. HISTORY OF RHEUMATIC FEvER IN PARENTS, SIBLINGS, AND
RELATIvES OF THE EXAMINED CHILD
% of % of
Average % of % of aunts or first % of all
no.* of parents siblings uncles cousins relatives
children with zwith with with with
Socioeconomic No. of in history hisotry history history history
level children family of R.F. of R.F. of R.F. of R.F. of R.F.
White:
High 432 1.57 1.9 3.9 5.1 5.3 5.2
Middle 1,464 2.10 2.0 2.9 6.1 7.1 6.6
Low 1,077 2.30 1.0 5.8 7.2 7.2 7.2
Negro: 1,066 3.44 1.1 3.8 2.2 1.8 2.0
Total 4,039 2.70 1.6 4.0 5.2 5.5 5.2
* Estimated from the number of persons in the household minus two parents minus
the index child.
measured according to the number of persons per room, the number of
persons in the child's bedroom or sleeping quarters, and the number sleep-
ing in the child's bed. Ninety-two per cent (92%o) of the homes of the high
socioeconomic group had less than one person per room. This decreased to
32%o in the homes of negro children. There were twice as many persons
sleeping in the examined child's quarters when the negro children were
compared with children of high socioeconomic level. From the data, 10%o
of the children of the high socioeconomic group had two or more persons
sleeping in the same bed, while 42%o of the negro children had two or more
bed mates. The middle and low socioeconomic groups were intermediate
between the negro and high socioeconomic groups in regard to crowding
in the home, the low socioeconomic homes being only slightly less crowded
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than the negro homes. Both negro and low socio-economic white homes
were consistently more crowded when compared with averages for the four
socioeconomic areas. White children in the low socioeconomic group came
from homes which were much more crowded than the middle or high
groups and they had significantly more rheumatic heart disease. The negro
children's homes were even more crowded than the low group white
homes, yet the rheumatic heart disease rates were lower than for the white
children as a group.
TABLE 5. HISTORY OF RHEUMATIC FEVER IN CHILDREN OF FAMILIES WITH
PARENTS WITH AND WITHOUT A HISTORY OF RHEUMATIC FEVER
Aunts,
No. and % uncles
No. and % of families or first
of children with siblings cousins
History of examined of examined in family
rheumatic No. of dwith R.F. child zwith R.F. with R.F.
fever families No. % No. %o No. %
Both parents 5 0 0.0 4 80.0 4 80.0
One parent 120 6 5.0 6 5.0 20 16.6
Neither parent 3,914 47 1.3 152 3.8 380 9.7
Total 4,039 53 1.4 162 4.0 404 10.0
DISCUSSION
The results indicate that rheumatic heart disease is as common in the
children examined in this middle Tennessee area as in any other section
studied in the United States with the one exception of some industrial
cities in Connecticut where a rate of 6% was found.5 The few heart disease
surveys done in the United States during the past two decades have given
rheumatic heart disease rates ranging from the high of 6% in industrial
towns in Connecticut to a low of 0.32%o in a warm, dry, residential town in
California. A survey in Pensacola, Florida, showed a rate of 0.38%7o and
another in Dade County, Florida, a rate of 0Q50Q%o8 One of the authors had
previously conducted surveys in three other areas of the United States, and
the results of these surveys are probably more comparable to those of the
present study since the same examiner would tend to minimize the variables
introduced by several examiners. He found the Nashville prevalence rate
for rheumatic heart disease (2.5%) to be slightly higher than that found
in urban areas in Connecticut (2.45%o),5 higher than that in Madison,
Wisconsin (2.2%o)9 and considerably higher than that in Dublin, Georgia
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(1 o ).1 The rates obtained by each examiner in the present survey were
recorded and analyzed separately. It is noteworthy that differences between
the two were not great enough to invalidate the general impressions stated
above in regard to comparative rates.
The history of rheumatic fever obtained for 1.6% of the children
examined is slightly lower than that obtained from Connecticut children
(1.9%) living in urban areas."1 Taking into consideration possible errors in
histories, these two figures, 1.6% in Nashville and 1.9%o in certain urban
areas in Connecticut, are not much different. Only a fourth of the children
with rheumatic heart disease in this study had a history of rheumatic fever,
but more negro children reported a history of rheumatic fever than
were found to have rheumatic heart disease. Do these findings suggest that
the negro child in Nashville is less likely to acquire rheumatic fever than
the white child, but that when he does get it, he is more likely to acquire
rheumatic heart disease? Much more information is necessary to confirm
this suspicion.
When physicians who conduct surveys such as this one find high pre-
valence rates, they may be disturbed because of their inability to prove
their observation or dispel the doubts of others. It is reassuring, for the
surveyors at least, to obtain high rates from other sources. The large per-
centage of families in each of the socioeconomic groups reporting rheu-
matic fever in parents, aunts, uncles, or cousins (5.2%o), is evidence that
the high rates of rheumatic heart disease found by the examiners may be a
fairly accurate picture of the rheumatic fever and rheumatic heart disease
problem in the community. The per cent of Nashville white children report-
ing rheumatic fever in relatives is actually higher than the per cent of urban
Connecticut school children with a family history of rheumatic fever or
rheumatic heart disease in the survey done in Connecticut 12 years ago.6
The high percentage of families (4%o) for all groups, who reported rheu-
matic fever in siblings of the child examined, is further evidence that rheu-
matic fever is fairly common in Nashville. One other bit of information
which might support the finding of high rates of rheumatic heart disease is
the data from long-term studies of the frequent occurrence of the hemolytic
streptococcus in the throats of Nashville school children.
' If these strepto-
cocci are capable of an etiologic role in the occurrence of rheumatic fever,
the rheumatic potential is great for these organisms are certainly abundant.
The data in Table 5 indicate a high familial prevalence of rheumatic
fever in Nashville families in which one or more parent had rheumatic
fever. However, 1.4% of the children from families in which neither
parent gave a positive history were found to have had rheumatic fever.
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Actually, 4 per cent of the siblings and 10% of aunts, uncles or cousins in
these families also had histories of rheumatic fever. Obviously, such data
as these are not particularly informative in terms of genetic inheritance.
Furthermore, the knowledge of and reporting of rheumatic fever by ques-
tionnaire varies considerably in families and would tend to introduce in-
accuracies difficult to control.
The rates for rheumatic heart disease in each socioeconomic group are in
keeping with what might be expected, that this disease is found more fre-
quently in people of the lower socioeconomic classes where living conditions
are substandard and more crowded. In this regard, crowding in the home
was associated with significantly higher rheumatic heart disease rates in
the low socioeconomic white children. The degree of crowding in the homes
of negro children was even higher than that in the low socioeconomic
children, but the rheumatic heart disease rates were lower. Crowding
seemed to be uniformly associated with higher rates in the white children,
but for negro children the effect of crowding was not nearly so marked.
These findings suggest the question: "Is there a lower degree of sus-
ceptibility to rheumatic fever in the Negro?"
The results of various surveys in regard to the prevalence of rheumatic
fever and rheumatic heart disease in negro children compared with white
children are not consistent. Wolff'sI* study of childhood mortality from
rheumatic fever indicated higher mortality from rheumatic fever and rheu-
matic heart disease in nonwhite compared with white children. These find-
ings were commented on by Paul, who wrote: "The picture of rheumatic
fever and rheumatic heart disease in negroes in the United States today is
a more serious one than in whites.' Collins' conclusions' were the same as
Wolff's, namely that mortality rates for active rheumatic fever and chronic
rheumatic heart disease are consistently higher for the negro than for
white children 5 to 19 years of age. The incidence of active rheumatic fever
at the time of the morbidity survey,' 1935-36, was about the same for white
and Negro. A survey by Saslaw and others8 revealed no rheumatic heart
disease among white children, all five cases being in negro children. In
Nashville, at the time of the present survey, rheumatic heart disease would
appear to be considerably less frequent in negro children (2.2%) than in
white children of the low socioeconomic group (4.5%o) and slightly less
common than in white children of all the socioeconomic groups combined
(2.8%o).
The finding of congenital heart disease in about equal proportions in each
of the socioeconomic groups and races and of rates remarkably similar to
those in Georgia,10 Connecticut," and Wisconsin,9 where they were 0.5% +
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0.1%o suggests that etiologic and epidemiologic factors important in con-
genital heart disease may be common to each of these geographical areas
and to each of the races. The per cent of children found to have so-called
unexplained or functional or physiologic murmurs (44.4%o) is not surpris-
ing. As a matter of fact, it is slightly lower than that reported in many
surveys.
SUMMARY AND CONCLUSIONS
1. The results of a survey of heart disease among 4,039 twelve and thir-
teen year old white children selected from high, middle, and low socio-
economic levels and negro children living in Nashville, Tennessee, as well
as its immediate suburbs, are presented in this paper.
2. The cardiac examinations were interpreted as follows: 2.5%o had rheu-
matic heart disease, 0.8%7o had potential rheumatic heart disease; 1.6%o pos-
sible rheumatic heart disease; 0.6%o congenital heart disease; 3.0%o possible
congenital heart disease; 44.4%o had unexplained or "functional" murmurs;
and 46.7%o were normal.
3. The frequency of clinical impressions for the 103 children with rheu-
matic heart disease were: mitral insufficiency, 58.3%o; mitral stenosis,
20.4%o; aortic insufficiency, 1.9%-o; mitral insufficiency and stenosis, 13.6%o;
mitral and aortic insufficiency, 1.9%o; and mitral and aortic insufficiency
and mitral stenosis, 3.9%o.
4. The rates of rheumatic heart disease by socoioeconomic groups and
race were: high 1.6%o, middle 1.6%o, low 4.5%7o, and Negro 2.2%o. The rate
for negro children was lower than the combined rate for all white children
(2.8%o).
5. A history of rheumatic fever was obtained for 1.6%o of all children,
1.4%o for children in the high socioeconomic level, 0.9%o in the middle,
2.0%o in the low, and 2.4%o for the negro children.
6. Crowding in the home and other environmental characteristics which
accompany low socioeconomic level were associated with higher rheu-
matic heart disease rates in the white children. The effect of crowding and
low socioeconomic level was less marked in negro children. These children,
who, as a group were in the low socioeconomic level, and whose homes
were the most crowded, had slightly lower rates than the white children.
7. The per cent of relatives (aunts, uncles, or first cousins) of the
examined children who had rheumatic fever increased gradually from the
high to the middle and from the middle to the low socioeconomic children.
Only 2%o of the relatives of negro children had a history of rheumatic
fever. This was much lower than for white children.
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8. There was a high familial prevalence of rheumatic fever by history,
highest in families in which both parents were rheumatic, next highest in
families with one rheumatic parent, and least frequent in families in which
neither parent had rheumatic fever.
9. The results indicate that rheumatic heart disease is as common in the
children examined in this middle Tennessee area as in any other section
of the United States which has been studied.
TABLE 6. NUMBERS IN SAMPLE AND NUMBERS EXAMINED
Socio- Estimated
economic number in Available No. in No. of Per cent of
group 6th and 7th 12 and 13 sample sample sample
and race grades year olds* selected examined examined
White:
High 1,150 1,162 1,150 432(705)** 37.6(60.4)**
Middle 2,800 2,354 1,400 1,464 100+
Low 1,900 1,295 1,200 1,077 89.7
Negro: 2,000 1,297 1,300 1,066 82
Total 7,850 6,108 5,050 4,039 79.9
* These are the numbers of 12 and 13-year-old children enrolled at the beginning of
the fall term in 1957.
** Seven hundred and five (60.4%) of the sample selected from high socioeconomic
schools actually were examined. The results of 273 of these examinations, performed
by a third examiner, were eliminated because it was not possible for either of the two
other examiners to check his findings. The two authors were able to consult each other
frequently to check histories and clinical impressions.
10. Some of the epidemiologic factors thought to play a role in the
relatively high rheumatic heart disease rates were crowding in the home
and low socioeconomic status for the white children at least (the effect of
crowding and low socioeconomic status was less marked for negro chil-
dren), the high frequency of family histories of rheumatic fever for the
white children (family histories of rheumatic fever were much less frequent
in negro families), and possibly the frequent occurrence of hemolytic
streptococci in the throats of Nashville school children.
APPENDIX
Selection of Schools and the Sample of Children to be Examined (Table 6.)
Only schools within the tract area were considered for selection because it was
possible to obtain socioeconomic characteristics for these areas. The characteristics
used to classify schools serving low socioeconomic areas were i) monthly rental from
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$10 to $34, value of the dwelling $2,000 to $5,999, ii) family income $1,000 to $3,999
yearly, and iii) percent of houses with more than one person per room 17.5 to 32.5.
Schools placed in the middle socioeconomic groups served areas with i) median
monthly rental from $30 to $54, value of dwellings $6,000 to $10,999, ii) median
family income $2,000 to $4,999, and iii) 25 to 17.5% of homes with more than one
person per room. Criteria for schools serving high socioeconomic areas were i) median
monthly rental from $60 a month up, value of homes owned $12,000 and up, ii) median
annual income $5,000 and up, and iii) per cent of homes with more than one person
per room from 0 to 2.5. Results of classification of the schools in this manner agreed
with the Nashville and Davidson County Boards of Education appraisals of the
socioeconomic areas which the schools served.
The total enrollment for the Nashville and Davidson County Schools on 6 September
1956 was obtained. From the school enrollment in the 5th and 6th grades at that
time, an estimate was made of the number of children expected to be in the 6th and
7th grades during the school year of 1957. Based on the age distribution of children in
the schools, it was calculated that the 6th and 7th grades would yield the largest
number of children 12 and 13 years of age. This age group was selected because these
children had passed the age at which rheumatic fever most often occurs for the first
time, that is, sometime between the ages of 7 through 10, and moreover, there would
have been time for them to develop murmurs characteristic of rheumatic heart disease
by the time they were 12 or thirteen.
The total numbers, not necessarily 12 or 13 years of age, which would be enrolled in
Nashville and Davidson County Schools within the tract area in the 6th and 7th grades
in 1957, were estimated to be 1,900 in the schools serving low socioeconomic areas,
2,800 in the middle, 1,150 in the high, and 2,000 Negro. Accordingly, the 1,900 children
in schools serving low socioeconomic areas were randomly placed in three clusters of
600 to 650 and two clusters were selected randomly, giving about 1,200 children to be
examined. The 2,800 children in the schools serving middle socioeconomic areas were
divided randomly into four clusters of about 700 each and two clusters were selected,
giving approximately 1,400 children to be examined. There were only two schools
within the city limits which could qualify as serving a high socioeconomic area, with
150 children. Most of the schools serving high socioeconomic areas were in the suburbs
of Nashville, outside the city limits in Davidson County. The estimated total number
was 1,150, so all these schools were included in the sample, in order to obtain an
adequate number from this socioeconomic level. It was estimated that about 2,000
negro children would enroll in the 6th and 7th grades in 1957. Since it was known that
the number of 12 and 13 year old children in the 6th and 7th grades would be smaller
percentage-wise than in the schools serving white children, it was decided to select all
10 Nashville negro schools having 6th and 7th grade negro children and one large
Davidson County negro school in order to secure adequate numbers. The total number
of 6th and 7th grade negro children in these schools who would be 12 or 13 years of
age was estimated to be about 1,300.
The records for 220 children who had returned consent and history forms could not
be used either because the history was not completed, or the physical examination was
not done. This was the year of the Asian influenza epidemic and many children were
absent from school on the days of examination. Forty-nine of these unused records
were from children in the high socioeconomic group, 113 from the middle, 14 from
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the low, and 44 from negro children. The reasons why a relatively small percentage
of children in high socioeconomic schools participated in the study are not clear.
Without having the facts at hand, it would seem useless to speculate on the reasons or
to speculate on whether the characteristics of the group which did not participate were
different as far as the presence or absence of heart disease is concerned.
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